Leaf epidermal microscopy of Azanza garckeana was studied in search of stable taxonomic characters and delimitation of the plant. Fresh leaves were obtained from 3 accessions in Tula: Tula Wange, Tula Baule and Tula Yiri/Bwaile respectively. Leaf epidermal peels of both surfaces of the plant were made using free hand sectioning and maceration methods. Temporary slides were prepared for observations under light microscope to examine their stomatal features, epidermal cell shapes, and anticlinal cell-wall patterns. The result revealed epiamphistomatic leaves, Stomatal complex type (SCT) was exclusively anomocytic, epidermal cell shapes were all irregular in shape, with curved anticlinal cell wall patterns. There was no significant difference on the abaxial surface across all the parameters at all accessions but significant difference exists (P ≤ 0.05) on some characters on the adaxial surfaces. The Stomatal density was the highest on the adaxial surface of accession I (23.67 ± 4.04a) and the lowest on the adaxial surface of accession II (13.33 ± 2.08 b mm 2 ). The Stomatal sizes of abaxial surface of accession I was the highest (45.49 ± 3.73 µm), while adaxial surface of accession III showed the lowest (24.98 ± 2.27a μm). The Stomatal index was the highest (7.42 ± 2.30a) on the adaxial surface of accession I, and the lowest (4.23 ± 0.20b) on the abaxial surface of accession II. It was concluded that there were similarity of anomocytic type of stomata, small and large stomatal sizes, presence of dendritic trichomes, irregular and curved epidermal cells on both leaf surfaces, and variations in the stomatal index within all the accessions. Although these variations are good and reliable taxonomic features of the accessions. More taxonomic tools are required for the delimitation of the accessions into distinct taxa.
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Introduction
Azanza garckeana ( The specific countries where the species is found are Botswana, Kenya, Nigeria, South Africa, Tanzania, and Zimbabwe. In Nigeria, they are found in 
Description of the Plant
Azanza garckeana is a semi-deciduous tree/shrub with a rounded medium crooked stem [5] [6] . The tree can grow to a height of 3 to 15 metres (Plate 1) depending on the environment in which it is growing [2] [4] [6] [7] [8] [9] . The tree is multi stemmed with straight or crooked stem, which is sometimes forking from the base, and the stem can reach up to 20 -25 cm in diameter at breast height. The bark is rough and greyish-black to brown, fibrous with longitudinal [9] . The twigs are hairy when young but becomes smoothly with age and branches have wooly hairs [1] [2].
The leaves are distinctively rounded 8 by 12 cm on long stalks. They are alternatively simple, alternate and roundish. The leaves have 3 -5 lobes. Usually bluntly pointed or rounded. The base of the leaves is heart shaped and is 5 -7 nerved. The young leaves are bronze in color and velvety [2] . Flower is large up to 60 cm long, solitary on long pedicels in axils of uppermost leaves [2] [6] [9] .
The flowers have a conspicuous cup like calyx with which the calyx is fused. The flowers have many stamens and 5 petals, which are yellow in color with dark purple or dark red center [6] . The flowers are bisexual with floral part in five's [9] . They are showy yellow, ageing to purplish in color with a maroon patch at the base of each petal. Its flower in wet season and fruits in dry season (April through August) [9] . The fruit are spherical and woody, 2.5 cm to 4 cm in diameter long with short hairs. The fruits are divided into 4 to 5 section. They are yellowish to brownish green and hairy when mature and tardily dehiscent [1] The tree is susceptible to leaf defoliation by insect (Empoasca) and fungi (Phakopsora) [10] reported that tree could be attacked by leafhoppers both in the field and Nursery. Azanza garckeana is a host to the cotton stainner and black beetle and therefore should not be planted in cotton producing areas [2] [4] [5] .
The fruit are the most useful resources of Azanza garckeana. Fruits are eaten while slightly green or when ripe. They are persistent, therefore are picked on ripening. Some people dry them and reconstitute them later [10] . Despite their hard woody nature, ripe fruit carpels are edible and have an energy content of 8.10 kJ/g. A sweet mucilage comes out when chewed like chewing gum producing glutinous slime [2] [10] . The fruit can be soaked in small amount of water to make jelly [2] . They can also be boiled and used as relish or made in to porridge [5] . The fruit pulp at 52% dry matter contains 35% carbohydrates, 45% fibre, 1% fat, 12% crude proteins and 21 mg/100 g ascorbic acid [11] .
Leaves of Azanza garckeana are used for making relish and can be burned to produce salt [5] [12] . The tips of the leaves when matured are used to improve land productivity/increasing fertility. The leaves are also eaten as vegetable and could also be used as manure or mulch [1] [6] [9] . The tree provides fodder to animals. The timber is a source of firewood. The roots are eaten orally for pain relief to treat cough and chest pains. Several studies, have been carried out in various aspects of the plant, but so far no macro-morphological studies have been carried out, so the need for this studies. The present work, which forms part of the investigation of epidermal studies, is an attempt to fill in the gap in our knowledge and to provide a baseline information for understanding the Taxonomic characters of the plant.
Materials and Methods

Plant Collection and Microscopic Examination for Epidermal Study
Fresh matured leaves of Azanza garckeana were obtained from three different sites in Tula: Tula Wange, Tula Baule and Tula Yiri/Bwaile. The specimens wereidentified in the University Herbarium, Department of Biological Sciences, Gombe State Universiy, Gombe, Nigeria. Leave samples were then fixed in Formalin Acetic Acid (FAA) and preserved in 70% ethanol. Epidermal peels of the surfaces of the plant were made using the method of [13] . The adaxial and abaxial surfaces of the leaves were carefully sectioned from the median portion of the leaves with razor blade (free hand section) and placed on a microscope clean glass slide. The preparation were stained with 1% aqueous solution of saffranin for 4 to 8 minutes, and rinsed carefully in water to remove excess stain and then mounted in 10% glycerol and observed under a light microscope and the leaf epidermal features were then examined using 35 fields of view at × 40 objective as quadrats. The numbers of subsidiary cells per stomata was noted to determine the frequency of the different stomatal complex types and was expressed as percentage occurrence of such complex types based on all occurrences [14] . Terminologies for naming stomatal complex types followed [15] . The stomatal densities were determined by counting the number of stomata permicrometer view quadrat. Stomatal Index was determined as number of stomata per square millimeter divided by number of stomata plus number of epidermal cells per square millimeter multiplied by 100 [15] . The stomata observed were viewed with the light microscope and were calculated in unit area using the stomatal Index (S.I) formulae as determined according to [18] as shown below.
. 100 S S I S E = × + where S.I = Stomatal Index S = Number of stomata per unit area E = Number epidermal cells in the same unit area.
Statistical Analysis
All data for epidermal study were processed using Analysis of Variance (ANOVA), Duncan's Multiple Range Test (DMRT) was used. A probability value of 0.05% was used as bench mark for significant difference between parameters.
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Results and Discussions
Leaf epidermis of Azanza accessions were studied anatomically (Plates 2-7).
Focus was on such leaf micromorphological characters such as stomata types, epidermal cell types and anticlinal cell wall patterns and presence of trichomes.
The three accessions studied had epiamphistomatic leaves i.e. (leaves having more stomata on the adaxial surface) this was similar to the findings of [13] in his study of Capsicum annuum. Stomatal complex type (SCT) was exclusively anomocytic within all the accessions. The homogeneous nature of the SCT on the leaves was responsible for its 100% frequency occurrence. The 100% frequency of anomocytic stomata in Azanza garckeana is noteworthy because specific stomatal types can be used to distinguish species: This also suggests that the stomatal system of Azanza garckeana in having no subsidiary cells coupled with epiamphistomatic feature is likely to be water-conserving. This view was corroborated by [14] in their study of some Citrus species, in which species with few subsidiary cells are more water-conserving than those with many subsidiary cells. A similar finding was reported by [19] [20] in their study of Talinumtriangulare in stomatal complex types, stomatal size, density and index of some vegetable species in Nigeria and in some Six species of Anacardiaceae and Lannea species. [21] also reported that large number of subsidiary cells per stoma may be responsible for a more precise and rapid regulation of stomatal opening.
Duncan Multiple Range Test (DMRT)-one-way ANOVA revealed that there was no significant difference on the abaxial surface across all the parameters at all accessions, but significant difference exists (P ≤ 0.05) on some densities on the adaxial surface across all the parameters (Table 1) . DMRT of the Stomatal sizes in the 3 accessions were shown in (Table 1) Means followed by the same letter in a column are not significantly different at 5% probability level using Duncan Multiple Range Test Key to Accession 1 = Tula Wange; II = Tula Baule; III = Tula Bwale/Yiri.
size is often correlated with stomatal density such that small stomata give high density and large stomata give low density [22] and [23] . Stomatal size (guard cell area and stomatal index) also provides values that would serve as pa-
An American Journal of Plant Sciences rameters for comparison among taxa which can also be useful for identification of the studied taxa. [24] . This study was not in line with the findings from the above workers. It is however in correlation with the works of [13] , where he observed an exception in accession Adaw-ding where stomatal size was larger but with higher stomatal density. For this study, the stomatal index was significantly higher at accession I (7.42 ± 2.30 a ) on the adaxial surface and lowest value (2.45 ± 0.24) on the abaxial surface of accession II. This shows that stomata occupied larger proportion of the leaf surface in the adaxial surface and smaller proportion on the abaxial surface ( Table 1 ). The variations in stomatal index observed in this study can be reasonably employed in delimiting Azanza species (Table 1) . This is consistent with the works of [25] [26] who reported that the stomatal index indicates the proportion of stomata relative to leaf surface and is also a reliable taxonomic character. It is highly constant for any given species and the value is more uniform upon the abaxial than the adaxial surface except in isobilateral leaves. [23] also reported that stomatal index is independent of the changes in epidermal cells size brought about by environmental factors. The role of stomatal index in systematic work to separate species has also been reported by [19] [27] [28] . The stomatal density was highest (23.67 ± 4.04 a ) on the adaxial surface of Azanza garckeana in accession 1 and lowest value (13.33 ± 2.08 b ) on the adaxial surface of accession II. [29] reported that stomatal density may depend on the environmental factor.
The differences in stomatal density and stomatal index of a species are often a reflection of physiological responses to combination of environmental factors which could be useful in delimitation at the species level.
Contrary to their observation, since Stomatal Index, Stomatal density, and
Stomatal Size on both surfaces may be inherent characters as the plant was subjected to the same treatment. This may have adaptive implication for water conservation in the plant since the leaf surfaces are responsible for loss of water through the stomata [13] . Most of these features agreed with the accounts of the previous workers [30] [31]. Non-glandular dendritic type of trichomes was present on both leaf surfaces. This is of great diagnostic interest. The multicellular hairs in them serve to reduce the rate of transpiration in the plant. The importance of trichomes in taxonomy has been highlighted by [32] [33] . [34] suggested that the primary function of stinging trichomes might be the regulation between plant and the environment. This is consistent with the works of [18] who noted trichomes as good diagnostic tool in taxa delimitation. No variability existed within the epidermal cell shape pattern within all the accessions. They were all irregular in shape, with curved anticlinal cell wall pattern (Table 2 ).
According to [29] , epidermal cell characteristics are under strong genetic control, hence are stable traits and therefore proofed to be a better tool for the delimitation of Azanza than stomatal traits. These findings suggest that to a certain extent and with verification from other taxonomic characters, and epidermal cell density can make contribution in delimiting this species.
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Conclusion
The epidermal features such as 100% frequency, small stomatal sizes on the adaxial and large stomatal sizes on the abaxial leaf surfaces, anomocytic stomatal types, dendritic type of trichomes, variability in stomatal index, curved anticlinal and irregular shapes of the epidermal cell wall pattern, within the accessions all contributed to the delimitation of Azanza garkaena. However, more taxonomic tools are required for the delimitation of the accessions into distinct taxa.
